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Preface:

To the Instructor t0/7006,6

Goals This book is designed to be used in introduc-
tory courses on envfuonmental science. My goals for
the book are to

. cover the diverse materials of an inkoductory'
cou-rse on envtonmental science in an accurate,
balanced, and interesting way without the use of
srathematics or complex chemical and biological
information

t help your students discove! that dealing with
environmental and resource issues is fun, interest-
ing, and important to thet lives

. allow you to use the material in a flexible manner
to meet your needs depending on course length
and what you believe are the important toPics

t introduce students to kgv concepts and principles
that govern how nature works and apply them to
possible solutions to environmental and resource
problems

r show how environmental and resource problems
are interrelated and must be understood and dealt
with on local; regional, national, and global bases

r give a realistic but hopeful view of how much has
been done and what remains to be done in sus-
taining the earth

t indicate what students can do in their personal
lives and life-styles to help sustain rather than
degrade the earth's life.support systems

A Well-Thsted Book The material in this t€r(tbook has
been used and dass-tested by well over 1 million stu-
dents at over two-thfuds of the counfry's colleges and
universities. It has been the most widely used enr,i-
ronmental science textbook in the United States since
1975, when the fust edition was published.

Concepl Centered The te-rt was the fust to use basic
principles and concepts to help studelqs understand
environmental and resource problems and possible
solutions to these problems. This approach gives stu-
dents a way to tie together and evaluate the massive
amount of inforBation in the field^ I have introduc€d
only the concepts and principles necessary to under-

standing material in this book, and have tried to Pre-
sent them simply but accurately'

Three Diflerent 'Ibtbooks Available This book is

one of a series of three textbooks designed for differ-
ent inkoduclory courses on environmental science and
resource conservation.

r This book, Lioing in the Enairormznt (6th ed.,
Wadsworth 190, 620 pages), gives broad and
fairly detailed discussions of environmental and
resource issues.

. Enpirontflmtal Scienu: An Introduction (2d ed.,
Wadsworth, 1988, 405 Pages) is a brief version of
Liaing ir the Enuirofltfl.n, that omits detailed dis-
cussions of many topics.

. Resoufte Conseraation md Matwgemmr (Wadsworth,
1990, 546 pages) has a different organizational Pat-
tern and content than the other two todbooks. It
indudes more detailed discussions of living re'
sources. It has seParate chaPters on food, fishery,
forest (two chapters), and wildlife (two chaPters)
resources and their management and less detailed
discussions oI ecological concepts, population,
and pollution than Liaing in the Efloiroflmmt. - -

Readability Shdents often complain that terdbooks

are difficult and boring. I have bied to overcome this
problem by wdting this book in a dear, interesting.
and inlormal style and relating the information in the
book to the real world and to the studen(s own life.
My goal has been to keep sentences and paragraphs
short and avoid the use of a long word when a short
one can o(press an idea just as well.

Flexibility I have designed this book to be fleccible

enough to be used in rnany different ways by dividing
it into six maior parts:

! Humans-and Nature: An Overvieyr (two chapters)

. Basic Concepts (four chapters)

r The Human Population (three chaPterc)

r Resources (eight chapters)
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ine fp. 405), determining toxicity levels (p. 450),

ris'L issessment and risk management (P. a58),

international toxic waste trade (p. 478), asbestos

(p. 491), and the Valdez oil spill (p. 534).

Soecial emphasis has been placed on improving
iadability by reducing sentence and paragraph

lensth, omitting unnecessary details, and writing
in a'more Personal stYle.

Ten new guest essays have been added to eight
used in earlier editions.

146 new illustrations and PhotograPhs have been

added.

r A two-page summary of key ideas has been

, placed inside the front cover.

Help Me Improve This Book I need your help in
improring this book in future editions. Writing and

publishing a tedbook is an odremely comPlo( Process.
'Jhus, any textbook is almost certain to have some

typographical and other errors. To minimize errors, I
have had all or parts of the manuscript reviewed by a
large number o( teachers and exPerts.

I If you find any errors, Please write them down and
'send them to me, Most efiorc can be corected in sub-

sequent printings of this edition, rather than waitint
for a new edition.

I would also like to know how you think this book

- can be improved. We all have the same goal: Iinding
; the best way to teach students about this 6eld. Help

from the deskuction of forests to c[mate changes

induced by human activity. The series wil fake into
account the wide sp€ctrum of oPinion about what con-

stitutes an enyironmental problem, as well as the con-
tpversies about appropriate rcmedial measues' It will
ana.lyze problems and emPhasize the successful search

for solutions. The course will develop a number of key

themes that cut across a broad range of environmental
issues including sustainability, the interconnection of
the economy and the ecosystem, short-term versus

long-term gains, and the Eadeoffs involved in bal-
ancing problems and solutions.

In addition to my books lEnoircnme d *ience atd
Lfuing in the Enoitonrrezt) and the video P,rognms, the
course will include a study guide and faculty Suide
available from Wadsworth Publishing Company' The
television course is being developed as part of the
Annenberg/CPB collection.

For further information about available television
course licenses and off-air taping licenses contact PES

Adult Learning Service, 1320 Braddock Place, Alex-
andria, VA 2231,1-1698, 1{0O'AI,S-AL$'8.

For supplementary audiovisual use, videocas-

settes and off-ai, taPing licenses are available. For

information, contact: The Annenberg/CPB Pmiect at

PO Box 1922, Santa Barbara, CA 937667n2, ]-gm'
LEARNER.

Aclmowledgments I wish to thank th€ many stu-
dearts and teachers who responded so favorably to the

first 6ve editions of Lioing in the Erwinnment and +he

two editions of Ezoiromvntal Sciaw and offered many

helpfr:l suggestions for imProvement.
I am also deeply indebted to the 217 reviewers of

this and previous editions who pointed out erors and

suggested uuny important imPnovemenb and to those

who wrote guest es{iays. Any errorc and deficiencies

left are mine, not theirs.
Others have also made imPortant contributions.

They include production editors Mchael Oates and

Hal Humphrey, coPy editors Noel Deeley and Lura S.

Harrison, art editor Donna Kalal, Photo researche!

Stephen Forsling, designer Andrew Ogus, dummier
Edie Williams, print buyers Karen Hunt and Barbara

Britton, editorial assistant Olivia Wirthman, and art-
ists Darwin and Vally Hennings, )ohn and judith Waller,

Linda Harris-Sweeney, Raydrel Gemma, Victor Roye!,

Joan Carol, Salinda Tyson, feanne M. Schreiber, Susan

Breitbard. Shirley Bortoli. and Rorence Fuiimoto.
Above all I wish to thank ]ack Carey, science editor

at Wadsworth, for his encouragement, helP, hiend-
ship, and superb reviewing system. It helPs immensely
to work with the best and most eccpe, ienced editor in
couege textbook Publishing' 

G. Tyler Mt a rr.

I

-. ing me do this helps you and your students. I a.lso

:; hope you will encourage your students to evaluate the
book and send me their suggestions for improvement.
t. Send any enors you find and your suggestions for
'improvement to lack Carey, Science Editor, Wads-
, worth Publishing Conrpany, 10 Davis Drive, BeLnont,
CA 9.1002. He will send them on to me.

Supplementary Materialr Dr, David Cott€r at G€or-
gia College has wdtten an €r(ellent lnstuclor's Man-
ual and Test Items Booklet for use with this text. It
Lontains sample multiple-choice test questions with
answers, sugtested projects, field trips, experiments,
and a list of topics suitable foi term papers and reports
for each chaper. Master sheets for making overhead
kansparencies of many key- diagrams are also avail-
able from the publisher.

Annenberg/CPB Television Course This textbook is
being offered as part of the Annenberg/CPB television
tourse Race ,o Saoe tlu Pltnel, to beb'foadcast on PBS
beginning in the fall of 190.
. Ract to Saoe the Pbret is a ten?art public television

series and a collegelevel television cours€ examining
the major environmental questions hcing the world
today, ranging from popr:Iation growth to soil erosion.

ftelace; To the lnstructor Y



r Pollution (four chapters)

r Environment and Society (three chapters)

After you have covered all or most of parts One
and Two, you can cover the rest of the book in almost
any order. For example, after covering the concepts in
Part Two some of you may wish to then cover pollu-
tion in Part Fr:ut or you may wish to cover environ-
mental economics, politics, and ethics in part Six. These
and other rearrangements of the course content can
easily be done. AIso most chapters within parts and
many sections within these chapters can be moved
around or omitted to accommodate courses w.ith dif-
ferent lenghs and emphases.

Other Maior Features

t Balanced discussions of oppostng uiaos on maior envi-
ronmental and resource issues, esp€cially in the
26 boxed, ProlCon discussions found tfuoughout
the book-

t Emphasis on uhat indioiduqls cr.n do. Most chapters
end with a section on What Can Yoa Do? Also see

Ihe suggestions for conserving water and energy
inside the back cover.

I Content based on aat eietsiae reoiaD ol the lrofes-
sioru.I literature (from more than 10,000 research
sources); key readings for each chapter are listed
on pp. A10-A35).

. Exteflsioe manuscript rmieu by ?17 oeperts and
teachers (see list on p. x) to help make the mate-
rial accurate and up+odate. Severat o<perts
reviewed each chapter. 'Ibachers of environmental
science courses or related types of courses
reviewed most or all of the manuscript.

r 18 Guest Esscars to provide more information and
expose the reader to various points of view:

. 57 Case Studies to give in-depth information about
key issues and to apply coniepts.

. 5? Srytlights to highiight and give further insights, into environmental and rcsource problems -

. 419 diagrams and carefully selected photogmphs to
illustrate complex idiaiin a simple minner and to
show how topics in the book relite to the real
world.

. Summary ol kE ideas inside the ftont cover.

can also be used as review questions after the
chapter is completed.

. Chapto Summaies

I Key T*ms: lNhen any new term is defined it is
shown in boldfaced type.

. Discussion ?bprcs: Each chapter has geveral discus-
sion questions designed to encourage students to
think about and apply what they hive learned.

t Glossary: All.-key terms are defined in a glossary
near the end of the book.

Maior Changes in This Editior Despite the success
of this textbook, the publisher and I feel obligated to
improve each edition to meet changing needs indi-
cated by the extensive reviews and surveys of users.
This neu edition is a major rmision. The maior changes
in this edition indude:

Learning Aids To help students learn more effec-
tively, I have included a nusrber of aids.

t Geneml Questions ard lsszes: Each chapter begins
with several simple questions (see p. tSa;. ttrey
give the student an overview of the chapter and
can also be used as review questions aftir the
chapter is completed.

I Material throughout the book has been updated
and rewritten to make this an even bettei te:<t-
book. Since the information and many of the
problems in this diverse lield change on an almost
yearly basis, frequent updating (ideally every two
years) is more important than in most introduc-
tory courses.

. The number of chapters has been reduced from 26
to 24 by editing and rearranting of topics. The
number of chapters on energy resouries in part
Four has been reduced from three to two. Hazard-
or]s waste and lisk analysis have been placed in
Chapter 18 on Environment, Health, a;d Risk.

. The chapters on Environment, Health, and Risk
(Chapter 18), Environmental Economics (Chapter
22), and Envtonmental Politics (Chapter 23), have
been completely rewritten with the help of a num-
ber of experts in these fields. lhere is also
expanded teatment of tropical deforestation, .

ozone depletion, and global warming.
r 51 Case Studies and 215 Pro/Con discussions of

controversial issues have been added

. Many new topics have been added including: lobs
and environment (pp. 16 and 524), agenda forthe
furtrre (p. 46), Gaia hypothesis (p. 143), impor-
tance of wetlands (pp. 122 and 128), nature- of sci-
ence atrd technology (p. 72), genetic engineering
(p. 148), ecosystem restoration and renaffitation
(p. 151), the btth dearth conboversy (p. 174),
AIDS (p. a81), water rights (p. 254), hone garden-
ing and lawn care (p. 232), polycultue (p. 2G6),
environmental impact of agdculture (p. 271), sus- _
tainable agricirlture (p. 2El), 6res in ylIowstone '

National Park (p. 302), animd rights (p. 319), Arc-
tic National Wildlife Retuge (p. 333), rock cyde
and plate tedonics (p. 334), recyding of plastics
(p. 367), safety at nudear weapons facilities (p.
399), nudear power as a solution to globai wirm-

lv Preface: To the lnstructor
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pessimists who think we are doomed and optimists

lvho blindly think everything will be all right regard-

less ofwhat we doare dangerous PeoPle. These extreme

oositions are mind Sames that people use to avoid

ihinking ,bo,.-,t problems and becoming involved in

bringing about chanBe. This book is written for doers

who care about the earth, not bench-sitters and toe

diopers who care only about themselves.
' in this book I offer a realistic but hopeful view of

the future. Much has been done since 1955, when

manv people first became awate o{ the resource and

environmental Problems we Iace today. But much more

needs to be done to Protect the earth, which keeps

you and all olher forms of life alive. This book sug-

lests -ays that vou can help sustain-not degrade-
the earth.

As vou will learn, most envLonmental and resource

problems and their Possible solutions are interrelated-

TreatinB them in isolation is a recipe for disaster. They

must also be consideled on a local, national, and global

scale-as this book does.

then remind them of where they have been. Each

chapter begins with a few general questions to give

you an idea of what you will be learning in each chap-

ter AIter you finish a chapter you can go back and try
to answer these questions to review what you have

learned.
You will also find a brief summary at the end of

each chapter. Reading the summarY should not rcPlace

reading the entire chaPter. The summary is a review
that omits much of the information needed for ade-

quate understandin8 of the materiat.
Frankly, I have some misgivings about chaPter

summaries. They tempt PeoPle to read the summary
and not read the chaptet Also my gut feeling is that
you should be making yol'rI own surnmaries' But many
instructorc and students want them so I have pro-
vided them.

Vocabulary Each chapter will introduce new terms,
whose meanings you need to know and understand.
When a term is introduced and defined, it is Printed
in boldfaced type. Thele is also a glossary of all key

terms at the end of the book.

Visual Aids Learning requires verbal and visual
inputs. I have developed a number of diagrams to

illustrate concepts and complex ideas ina simple man-
ner I have also used a number of carefully selected

photos to give you a better Picture of how toPics dis-
ossed in this book relate to the real wodd.

Discussion Topics Each chaPter ends with a set of
discussion questions designed to encourage you to
think and to apply what you have learned to your
personal lifestyle. They also ask you to take sides on
controversial issues and to back uP your conclusions
arrd beliefs.

I have not provided questions that test your r€call

oI facts. This important but mechanical task is left to
you and your instructor. As a college student you

should know how to learn delinitions and facts on
yorrr own. It is done the old-fashioned way-reading,
marking key passages, making notes and summaries,

and writing and studying flash cards.

Further Readings If you become especially inter-
ested in some of the topics in this book, you can 8et
more information by reading other books and articles.

A list of su8gested readings for the material in each

chapter is given in the back of this book beginning on
p. A10. AIso, App€ndix 1 is a list of Publications you

can use to keep up to date on the material in this book.

Interact with the Book When I read something, I
interact with it. I rrlark sentences and paragraPhs with
a highlighter or pen. I put an asterisk in the margin
next to something I think is imPortant and double

How the Book Is Organized This book is divided
into six maror parts:

r Humans and Nature: An Overview (two chaPters)

t Basic Concepts (four chaplers)

r The Human Population (three chapters)

i Resources (eight chapters)

I Pollution (four chapters)

r Environment and Society (three chapters)

Look at the Blief Contents on p. xiii to see the topics
covered in each part. Before studying each chaPtet I
also suggest that you look over its detailed contents
given on pp. xiv-xviii. This gives you a road nrap of
where you will be going.

This Book Is Flexible I have designed the book so
that it can be used in courses with dilferent lengths
and emphases. This gives your instructor great flexi-
bilitv in designing the course you are taking.

The material in Parts One and Two gives you the
background, basic definitions, and concepts needed
to understand the rest of the book. Once you have
studied most or all of Parts One and Two, you can
cover the other four parts in any order your instructor
assigns. Chapters in these pa*s and many sections
within chapters can be rearranged or.omitted. So don't
be concerned iI your instructor skips around and omits
material.

General Questions and Issues and ChaPter
Summaries I believe in the old writing and teacfung
adage: Tell people where you are going, 8o there, and

Preiace: To the Student vll



Preface:

To the Student

Why Study About Resource and Environmental
Issues? This is not just another college course to be
passed for credit. It is an introduction to how natule
works, how the environment has been and is being
used and abused, and what you can do to protect and
improve it for yourself and other people, future gen-
erations, and other living things. I am convinced that
nothing else deserves more of your energy, time, con-
cern, and personal involvement.

Studying environmental and resource problems is
dilferent than studying most courses like chemistrv,
biology, economics, or psychology. Whv? Because it is
an interdisciplinary studla It involves combining ideas
and information from physical sciences such as biol-
ogy, chemistry, and geology and social sciences such
as economics, politics, and ethics to get a teneral idea
of how the world works and what our role in the world
should be.

What Is the Purpose of Learning? The purpose ol edu-
cation is flot to learn ds much as you can. It is to leatn as
little as Wu can. The goal of education is to learn how
to sift through mountains of information and ideas
and find the smal.l amount that is really useful and
worth knowing.

Inside the front cover of this book you will find a
Iist of key principles that summarizes what I have
learned so far about how the world work and what
my role in it should be. These ideas are not origina.l.
They are the result of over 40 years of reading books
and artides, t€ns of thousands of conversations with
others, letters lrom students like you, and direct
observations of nature.

I use th€se principles to evaluate other ideas and
to make decisions about what to buy or not buy and
how to live my life with increased joy I am also con-
standy striving to improve this list by modifying or
rcmoving some ideas and adding new ones. I make
no claims about whether these ideas are true. They
are merely what I have found to be useful.

Trying to discover the knowledge that is really
worth knowing is an exciting and never-ending process.
It's great fun. As you draw up your own list, please
send me any ideas you have. We are all in this together
and we need all the help we can get.

How I Became Involved I feel you are entitled to
know how I became involved in environmental and
resource concerns and to what degree I try to put what
I write about into practice in my own life and lifestyle.
In 1966, when what we now know as the environ-
mental movement began in the United States, I heard
a scientist give a lecture on the problems of overpop-
ulation and environmental abuse. Alterwards I went
to him and said, "If even a fraction of what you have
said is hue, I will feel ethically obligated to give up
my present scientific research on the corrosion of met-
als and devote the rest of my life to environmental
issues. Frankly, I don't want to be[eve a word you
have said, and I'm going into the liteHture to ky to
prove what you have said is either untrue or grossly
distorted."

After six months of study I was convinced of the
seriousness of these problems. Since then I have been
studl/ing, teaching, and writing about them. I have
also attempted to live my lile in an ecologically sound
way-with varying degrees o( success-by keading
as lightly as possible on the earth. Working toward
this goal has involved making more compromises and
trade-offs than I have liked. But I continue the effort
(see p. 444 for a summary of my own progress in
attempting to work with nature).

Readability Students often complain that textbooks
are difficu.lt and boring. They are usually right, although
some are unwilling to put in the time and'hard work
that reading and understandinB always take.

I have tried to overcome this problem by writing
this book in a clear, interesting, and informal style. I
keep sentences and paragraphs fairly short. I hy not
to use long words when short ones can express an
idea just as well. My goal is to communicate with you..-
not confuse you.

I also relate the information in the book to the real
world and to your own lifestyle, in the main text and_-
in boxed Spotlight, Case Studies, and Pro/Con dis-
cussions of issues sprinkled throughout the book.

A Realistic but Hopeful Local, National. and Global
Outlook We face many environmental and resource
problems. But a problem is an opportunity forchange.

vt



asterisks next to something thatl think is really impor-
tant. I write comments in the margins, such as Beau-
tiful, Confusing, Bull, Wrong, and so on.

I fold down the top corner of pages with high.
lighted passages and the top and bottom corners of
especially important pages. This way I can flip through
a book and quickly review the key passages. I hope
you will interact in such ways with this book. You will
learn more and have more fun. I hope you will often
disatree with what I have written and take the time
to think about or write down why.

Save This Book After you finish this course, you
may be tempted to discard this book or resell it to the
bookstore. But learning is a lifelong process and you
will have to deal with the vital issues discussed here
for the rest of your life. Therefore. I hope you will
keep this book in your personal library for future use.
Or at least pass it on to someone whom you want to
learn about the earth.

Help Me Improve the Book I need your help in
improving fuhrle editions. Writing and publishing a

book is an incredibly complex process. That means
that this or any other book is lik€ly to have some t)?o-
graphical and factual errors. If you find an €rror, write
it down and send it to me,

I would also appreciate learning from you what
you like and dislike about the book. This information
helps me make the book better- Some of the things
you will read here were suggested by students like
you-

Send any errors you find and any suggestions for
improvement to Jack Carcy, Science Editor, Wads-
worth Pubiishing Company, 10 Davis Drive, Belmont,
CA 94002. He will send them on to me.

Your input helps me, students who take this course
in the future, and the earth.

And Now Relax and enjoy yourself as you learn more
about the exciting and challenging issues we all face
in sustaining the earth's life-support systems,

G. Tyler Millex lx

vlll Preface: To the Student


